Phosphatidylinositol 3-kinase and its novel product, phosphatidylinositol 3-phosphate, are present in Saccharomyces cerevisiae.
The metabolism of polyphosphoinositides has been shown to be an important factor in controlling the proliferation of Saccharomyces cerevisiae. The monophosphate form of phosphatidylinositol has been assumed to be phosphatidylinositol 4-phosphate (PI-4-P). Recent evidence from our laboratory has established that a phosphatidylinositol (PI) kinase, which phosphorylates the D-3 position of the inositol ring (PI 3-kinase), is associated with many activated protein-tyrosine kinases and may play an important role in the signaling of cell proliferation (Auger, K. R., Serunian, L. A., Soltoff, S. P., Libby, P., and Cantley, L. C. (1989) Cell 57, 167-175). To determine the evolutionary conservation of this enzymatic activity, we investigated its presence in yeast. In vitro PI kinase assays of yeast cell homogenates demonstrated that PI 3-kinase activity was present. Preliminary biochemical characterization of the activity suggested that it was quite different from the mammalian enzyme yet catalyzed the same reaction, i.e. phosphorylating the D-3 hydroxyl position of the inositol ring of phosphatidyl-myo-inositol. [3H]Inositol labeling of intact yeast cells with the subsequent extraction, deacylation, and high performance liquid chromatography analysis of the lipids demonstrated that PI-3-P was as abundant as the PI-4-P isomer. The conservation of the enzymatic activity from yeast to man suggests that it has an important functional role in the cell cycle.